Fibrillogenic nuclei composed of P301L mutant tau induce elongation of P301L tau but not wild-type tau.
Frontotemporal dementia and parkinsonism linked to chromosome 17 (FTDP-17), an autosomal, dominantly inherited neurodegenerative disorder caused by tau gene mutations, is neuropathologically characterized by intraneuronal filamentous inclusions of hyperphosphorylated tau protein. Biochemical and immunocytochemical analyses have shown that only mutant tau is deposited in patients harboring P301L missense mutation, whereas both wild-type and mutant tau are deposited in patients harboring R406W mutation (Miyasaka, T., Morishima-Kawashima, M., Ravid, R., Kamphorst, W., Nagashima, K., and Ihara, Y. (2001) J. Neuropathol. Exp. Neurol. 60, 872- 884 and Miyasaka, T., Morishima-Kawashima, M., Ravid, R., Heutink, P., van Swieten, J. C., Nagashima, K., and Ihara, Y. (2001) Am. J. Pathol. 158, 373-379). Here we have tested the nucleation ability of monomeric tau and the seeding ability of fibrillogenic nuclei obtained from bacterially expressed human tau. P301L mutant tau showed a higher nucleation ability than wild-type tau, whereas R406W mutant tau shows similar ability to wild-type tau. Surprisingly, fibrillogenic nuclei composed of P301L mutant tau enhanced the assembly of P301L mutant tau into filaments but did not promote filament formation from wild-type tau. In contrast, nuclei composed of R406W mutant tau supported filament formation from both wild-type tau and R406W mutant tau, as did nuclei composed of wild-type tau. Proteolytic analyses indicated that the substructure of nuclei composed of P301L mutant tau was different from that of nuclei composed of wild-type or R406W mutant tau. Thus, the interaction between fibrillogenic nuclei and monomeric protein appears to play an important role in the mechanism of tau filament assembly.